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Abstract of JP2000329513 

PROBLEM TO BE SOLVED: To obtain a driving circuit of a simple constitution for a 
physical quantity detecting element capable of accurately compensating for variation due 
to temperature in the detecting sensitivity of the physical quantity detecting element in 
which its internal resistance value is increased with rise in temperature and detection 
sensitivity drops. 

SOLUTION: The drive circuit to supply a drive current I for the Hall element 16 of a 
throttle opening sensor is provided with an operational amplifier 2 with an inverting input 
terminal and output terminal each connected to the drive current terminals (a) and (b) of 
the device 16 and a non-inverting input terminal connected to the ground potential, a 
resistance R with one end connected to the inverting input terminal of the operational 
amplifier 2, an inverting amplifier 3 to invert and amplify the output voltage Vo of the 
operational amplifier 2, and an adder 4 to add a reference voltage Va (>0) and the 
output voltage Vb of the inverting amplifier 3 together and to impress it on the opposite- 
side end part of the resistance R to the side of the operational amplifier 2. In this circuit, 
when the internal resistance value Rd of the device 16 is increased with rise in 
temperature, the drive current I is increased to compensate for the sensitivity of the 
device. 
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[0 06 7] 

Rd-Kr - A 



Kt = 



R-Rd ■ A 



•37 



t006 8]^c, a7*^r5£5S8#s#6*iS. 

[0 06 9] 

[»8] 

K t Rd • A 



< 1 -38 



50 



K t +K r R 

[0 07 0 ] <fc-?T> 5£7Ktf^8*«J£TS<fc5K: % 

ataR©ffitSflits(gitiBS3 ©it a <h *8«£-r 

fiSffi#K r*i+2300pp m/t*C* 0 . BS©fi 



• 



(9) 

15 

m.&&K t <otmm& 5 5 0 P P m/-cr & * t -r-s 

S;8K::te^T, rKt/(Kt + Kr) j^O. 1 
Qtte&tclb. r (Rd ■ A) /Rj #0. 19iJ^^ 
<£5iC fi!aR©fi!n:ffliSIEiS«g3©Wa*-A^ 

[0 07 1 ] f irMGC, h;H§g-fe>it 1 ok: 

&m?2>M&MEl 4 a, 1 4 b <DUm$&*'t>'£lbX 

mm-rzm^az, ik^WB 1 4 a . ub (om^ms. 
<DU&mk<Dmtm*. 3:7. scctet^Kticawi 
r, iHi^&^^s*rn«ac^ Jitt^tagrr*^ 10 

7*^i£E 14a, 14 bCOtfntf. V -i/An;^ h 
^r&titf. f ©^SK^g^te, - 3 0 0 p p 
m/^gt^^o fir, t<E>0J<£>*§^ Kt=55 
0 + 300 = 850ppm/'Ci^^ 5£8fc::fctt£ 
rKt/(Kt+Kr) J3&50. 27£&£/c#>, 
r (Rd - A) /Rj #0. 2 7i)Q:^^(C ( jgfaR 

^tt£ffi«-r£J:5K:ir^3« 

[oo73]<fc^r, «i mnm&<Dm$mmc&n 
ffimmmm&WMZ c tt*< % ^-a*?- i 6 s#<E>*a 

[0074]^ or jgcc % *m l llffi^ffi<DKftl°rcg$r 

tx/cXD * Hl/§ag-fe>m 0Ct<£*U£ % *gtaR<D$g 
JSffi<bJ^tt*I83<Dtt*i^--A£, ±.mM#m<Dim< 
;1(M5 14a, 14b ©««affC[)ai8*KR t Jntt I 

r^-r^citCcto, ^-fe>i^i o*>6*fawDte 40 

<t#r£, jaKcc<fc6r^oy h^Ha*is»aK:«a 
pj^-fe>if<?:^^o fit, cuiffcaaau*, © 

S« 1 8 CcRtt 6*VC % bu^I/cIH 1 j8»JBfi8©IBttia 50 
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B(isi> £Hi;M*B*sfcT«>©rA*. fir. * 
-<mr^ let, mi Wffimom&tmcGsL a s * 

fcor, lai <tlHjDfil«;s^coiir^ RMDflF^£ 

miHJSfl5ffiO|ga@88CC*tL/r. OT<7> 

(1)^(4) O^Mftot^i. 

[007 6 ] ( 1 ) «1W«S2 <DIPSIEA*«^*J, 
gi&Ufi (0 V) rttfr<, fti<fc«3fc«{t3&«iB^»IS 
^EEVa <M#JH3©m©«EMBi&) K&lslSttr 

i ecommmm i tf&inRffiifr6»9Pmi82 
©ta*MT«^j«n/c^ (hi#jh) > ^m2mwm 

[0077] (2) mm^4&mit>tix*$h-r. ma 

R©M*»©5%, S»«iBS2©SIEAA3BT-i«K 
( 3 <D JH 2 <D®E fcffl 

( 3 ) sKSfigstt, snra«§s2 ©ai^iEv o 

gWc«3©»l<D«IEfcffia-r^»»«EEVa*a 
filt (i*l<«IE:&CDS«<E:ir) SKIMS I Hi* 
« 0 BP 5. 5tESMI83R. f <D«W*-A (fll 
A«IE©^) T-A- (Vo>Va)+V 

[007 8] fir. JSKii*Ig3«, BKtt, #Jg 
ISA^^*s»»9BS2<D#S«gA*a^ (EP^Sii 
^JE V a ) CC««B5 ftfcSIJViM183 a <t . f <DmUi% 

HKCfitt S n/cffiia Rai, ±f eiH#i#4i8 3 a ©SK 

«^tt^ 0 (a. t ©settee 3 mi 

i xM^«o»nBBr«. a»ttn@g2 acwmni 
«3 aow^KiEA^aST-^ SJam{4ccg^^nrv^ 

[0 07 9] (4) RKttiB»3©aA«^tbr©± 
IBSSttigS 3 a ©ffi^f^i , «l9ttttlS2CDl9KA 
^ST-icD^CC <WflMSIriR2 3Wftl*S.tirc»*. f 
ir, *»2^seB«oK»iiKT». ccD^^gtt 
R 2 iSettifie3 <h^. 1 6 (D|gKim»S 

•^a, b^CD^IJi CKIimE) «ciE»a$ 
#^^§M^Si ir««BT 

[0 08 0 ] $/c. *»2HJfi0«©K«i|5|Kfc % H 1 



(10) 

17 

v hn«a-fe>m o (ornxm^v out tuxm** 

[008 1 ] «9!©«^**iL4i, *»2^M 

^JBOffittEIBtt* H 1 te7nb/cS! 1 SGNB^MCDKttB 
H3 (a) - (c) ©<fc5lC^O/t*>CD<hm& 

[0 08 2 ] (D£-r, 03 (a) ec*V*-J:5 0C, HI© 

sKittis 3 ©tttfj«HF± mnmE% 2 <dmka*«^ 10 

<h<£>fHJK:«§MfllffiixR 2 *&itrr 

<2)*tc, S3 (b) Ct^rT <fc5&t, SftfemeiS^mjE 

Va<L£A*i§*£« fiS, CtltCfcO, S3 (a) Cc*t 

or, mmwfc 1 ©inj#*ijsw{c&^/c«), *-mr?- 

leoli^^a, bCD&ii^frft^KLTl^ 
[0083] MftCC. S3 ( c ) (D^F^^-TJ: 5 

a, Rbit^w mzvmmm&ttez. *n 

fi»LTl^O». gnm4WB2. 3a*iE©*«Wr 

[0084] J^-b^J: 5(C«ffisnfe*»2HaSJBjl80 

(c, «»ftl»^««6»'^«ffitt«S2». M^A^J 
S^OHIE <*-Jl/*^l 6 <Dig«^ife3S^?- b (D^JE ) 
ifi. #5KA*«H-«CB«in3nrt^«!S«EEVa<b* 

[0085] C<D?c#>. S®f ««3acX»ilfla«tnLR 30 

2*&&«M^8t&fti>£^ < r«£« 

6©Ktt«»ST-a. br^tt, SKR(c^^I^r 
mjEVa) ^ffi!nR©lgtafflri!lo/c«i<DmiS ( = Va 

/r) 3^sim%i icr^n^ct^cc/ uvo-v 

a I j tzZWtoWBEtfiWtolZtlZCtttZZ. ^Lt, 

1 6 CDMfgSMii^^ a, b <D 5 ^"C, 
*MBS 2 ©fiJRA*«K*:«i* 3 tifc^OlBttm^^ 

^a©«ET*ora»«lBS2<DHi*mEEVo^ * 4 o 
- Jl*F- 1 6 --<Df gftHifc I &±mmm. ( = Va/R) 
£&££5KWSPSft*fcak ?H»it«iS2<om^mjE 
Vott, 6<DrtSfiffiffiRd<D£ffc. si* 

r i 6 a»©aaaEf fccceDrsEfb-r-s c 

[0 08 6 ] f CT\ *»2|ltfi?BS8©ffi«i|p|Btc*5t* 
rfc, »»*«B2©a*WEVo*, *-JWR*l 6 
©KlMtEEiLrSMr^ •eoiS»WIS©ffl^SflEV o 
*E«*M3CCj:9»»WBEVa*M»<fc LTJEEif 
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«2<DS*KA*iSB L i*, JHW«fSR2*^L/r«« 
lTSC£fc:J;D> 6<DKIW»*»a. b 

IRKcEPAldnrt^KIMIE<:IBiraaK I WEBBS* 

[0 08 7 ] o „ mr^b/cm i ^«s?esscDj|gttisiss 
a*««S2©fflA«EVo*. «Sic^*r 

a*»«S2©a*SEEVo€r % 

[0088] -eor, sKi»ttg3« fc mnmm%s2<D 

tittTZtcZb. fiBLb«cm\ K*JM8®Htf7*EE 
Vo#*:*<fcS£. J^ifiB^3©ffl^mjE«, SiH 
*EEVa*SaKC0TJi,££* SIPtMS2<Da;tt5EE 
V o <kttS»©fi*lPl^# <^S 0 
[0 08 9]«i k Hi 2 ©SKAWIff©! 

«J*«EVo*siEK:^:ar<&») % cotsm. 
i 6 «cfly&snsffitt«* i < uz><d-c$>2> 9 
[0090] fir, c<Dm2mMj&m<DmmMmc£ 
otfe, mmmtm r 2 cost*® <b srwis 3 

* - A £ £ s * - Jl*F 1 6 ©JffiK5E«K h ©fflfiflS* 

0, aK«cj:&*-ji/*^-i 6©rtau«eiiiRd<DX 
ft, 6 B#oaas(k*iB«wa 1 cc 

xme i4a, i4b <omxs&<o&&mAt>mm u r 

WVOUTtMBcWShft^tOitSCWr 

[0091] tctatK, *m2mm&m<Dmb®mtc 
trj mmR<Dmm*7fiLx\,>z 0 ^/cimmcc, 

TR2J tt % »j8fflffiJSR2CDaiaffl^Lri^. 

[0092] *m2mmzm<Dm»®&xtz % m 1 mt 

J:^cc«c^ a (ft, SC9«c*>et4 r r d j ^4, ^6 
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+ 1 Q<b)frm&Vim<Du&$m-cab*) , tu. tagr* * [0093] 

* [&9] 



1 = 



1 



R (i- Rd ( y 2 Kr t} a) 



2000-329513 
20 



Va -5*9 



10 



13] 

Vo 
~R~cT 



[0094] ccr, c©S9Ccs*ffiftccoi,>TS»B ^ [0102] 

TZ> 0 ffim<t<Dtc#>. Mi£Ltcm3 (a) <D*? 

[009 5] C<DM3 (a) (D^r^PfclfcOT, M3 

( d ) teTjrTi: 5 ggtfrHifc I #^ft£;frfa£§iJ|t# 
»S^2(7)W^S^6a5iR^<D^<tL/. 
1IJEVa$J*>6i^RKSm&m^£ r i l j % Jg^Jf 
«»3«^6»jBfflStS:R2^i«ti5«** r i 2 J £ 

•r^i. sioms« 8 ra> -At*. JS««*aS3 

[0096] 
[»10] 



Va 



r (w a -0 



•S1 3 



20 



i 1 =Va/R 

i 2=-A - Vo/R 2 

I=Vo/Rd 



} 



0 



[0 10 3] CCT)Sl 3$C:fotf£ rVo/RdJ * 
-^mi-i 6£>Sg»^I ~C&£ e ^cr, S3 

(a) , (d) (D^TVWtte^T, gtmitHi2a>#s 
IfeA^T-CDmiE^^miEVa^L, M2R&m3 

(b) , ( c) <D^7VUr#££<h, Sl3fc::te#£ 
TVaJ £ T-Vaj fc»«ft;ttt«fi< , CCDg^tC 

[0 104] 
[»14] 

Va 



1 = 



4 



[0097]^ LT k C<Dm&> i l + i2+I=0t 

$>z>frh. ai i**flatr*. 

[0098] 

[Si 1] 

Va A.Vo. + Vo_ =Q ..^ r 



"Rd" 



30 



[0 09 9] 1 ZmtTZt, Si 2<DJr5 0t 

[0100] 
[»12] 

Vo Rd • A ^ _ Va ^ 1 9 
W[ 1 RT— J---R- 2 

[0101] ^bT^t, Si 2£^f^£<t s SI 3 
Vh0=Va - KhO 

{1-Kt 



3ftt>j£4^<Dmmtmmc, rRdj^rRd (1 + 

Kr • t) J CC«SjfeA*i«, i:lBS9<b&& 0 CC 
"C. Si 4CD^S(C^^^ r (Rd/R2) 'Ajr^> 
^T, S9<D#SCC*5l*£ r(Rd(l+Kr-t)/ 
R2) - AJ S»K«61IBOiU-^-f>-C*-5. 

[0 10 6] *Ct, S5CtS9£RA-rS<t, Si 5 

[0 10 7] 
[R15] 



t) 



£ R - R d -~ - R d 



R 

R2 



-3S1 5 



Kr • t ■ A 



[0109] 
[»1 6] 



(12) 
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K t = 



Rd Kr 

~W3~ 



1 - 



"RT 



Rd-Kr-A 
R 2-Rd - A 



2 000-3 29 5 1 3 
22 



-5t1 6 



[0 110] &tc % S16^««1 l-hmhti 
[0111] 



[0 112] <fcoT, 5U 6Ktf5£l l&m&TZ&S 
CC, «S«ffi!SR2<DffitaffliSjteWIS30D*i*i^- 
A t fcHJl-rtitf, i 6 <DJ&g£*&Kfc: <fc 6 

rtasffifiifi«3WaKffi»K r^+2300pp m/°C-C& 
9 . ^S<0?ag^KK t <Di|&2MI#S5 5 0 p p m/°Cr 

^i7cc*5^r, rKt/(Kt + K 

r)j#0. 19i«&«), r (Rd - A)/R2j 
#0. 1 9<hfc£J:5K:, ^flJ!BfaR2©fitaffl£K 

«g«(is 3 (DitiB^ - a jurat 

[0113] £/c xo? hJ^BRft-bl/IM OteMJBT 

i4a, i4b <Dum.*m* h&#>Tmm.*r 
zm-sttcte^ 7^xm^E i4a, i4b <Dmmmm<Dum. 
izmomttm*. si 6, 1 7tc^^>K ttc^#b 

*AB514a. 1 4b©«afi«»3&s. -3 00ppm 
/W^^it^i, Kt = 550+300 = 8 50 p 
pm/XiftO. Si 7*C;fctt& l"K t/ (K t +K 
r)j#0. 2 1 tte&tctb, r (Rd* A)/R2J 

ifio. 2i tuzx*)^ mmmmiR2<omjimtfx 

[0114] tLbDJ: 5CC2js^238»?B.«©IBttBBK: 
[0115] J:^ «»2%tt^«<DCttBISec«l:o 

*m2mmm<DWsm&*:ffi9Ltcxxiv bjvm 

Btfe>1M 0«ciii« % ©5lfl3fiCiR2©ffitafiiiJSK 
iaeS 3 (DJM* - A Sr. ±IBm»WOiP < 7*^ffiE 1 

4a. i4b (omstwmomRmA^im u rusf * 

CifcJ:^ 3tt-fe>*l 03&>6j«B^©U*«#VO 
tit, C5L&jBflMI«€:, W#ftH»»«'rtf 



[0116] *fc*l$K:, *»2Htt»«8cDK«iislBr 

[0117] mtf, h i tc^/tin i mmzmcom® 

BHKcbor* ?H#*ttaS2<D#SISA*S^CcEpjpf 
&H)E (ft^2<DHlCD^iJE) *gi&fIftfc:RB£ & 
<D-C«^<. *tiJMW©«EEr<>ac>. £/c, 
Lfc*2^SBB«a)ffitt@Bfc*$l*T. fi!aR©a»i» 
$S^2fll0i«^cD3g^cEnJta'r^mE (ft^3<Dl| 

OKE-C&fiO. {lb, *<D^£H2©4p<«tt«fl[ 
[0118] — 3u «raUfc»3a»gjB(OlB«iHB«. 

[HI] f£l ll^l®O^-^*T-<Drett0»<D«JSR 

30 [02] ^2 ^S*JB«©^- JUR^OffiftHKiD*^ 

[0 3 ] H2©ffittEIR<D«fiEecM«jft^^»9ir5 

[H4] *n ■> h«t>t«^fWt 

[H5 ] 04OD*n ? h^HBff-fe>^(c*5ttS^-^ 

**<oawj«tt*5*r 9 * ? r * 

[0 6] ^0*-;l«T<>ffii6|5iK<D*S8*^ris! 
40 [0 7] ^-^TOiBS^CfrtSBffijKfflecH-r^S 

2 - jftftJMBB 3 -SIEttteS 4 - ftBW 

R2-»Sflaffifit 1 o-^a? NHH!>if 
1 2-^*7 h 

14 a, 1 4 b -dcaJEE 1 6-*-;WRT- 

50 . 



(14) 



2000-3295 1 3 



37] 
(a) 



[08] 



i 

(Kh) 



3Wt 




28 



(**«} 



vout 



<b) 



fa 

Rd 




InSb 



F^— 2F063 AA35 BA06 BA30 CA34 CB01 
CB08 CC10 DA01 CA05 DB01 
DB07 DC02 EA03 GA52 GA55 
GA61 LAH LA22 LA23 
2F077 AA13 M49 3308 3323 NN04 
TT06 TY82 TT87 



